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BOREAL insrrrurp 
Three peat cores from the northeastern portion of Graham ae 

Island, British Columbia were analyzed for fossil pollen. The cores 

represent fairly recent deposits and were not radiocarbon dated. ‘ 

The fossil pollen spectra indicate a consistent record of recent 

vegetational succession in each of the three locales. The fossil 

pollen records are used to interpret the successional vegetational 


pattern and suggests a beginning date for each locale no earlier 


than 3,000 B.P. or post-nypsithermal. 


Key Words: British Columbia, Canada, Muskeg, Palynology, Pollen 


Analysis, Post-Glacial, Queen Charlotte Islands. 
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During the summer of 1974, I conducted a palynological investi- 
gation of deposits on the northeastern portion of Graham Island, 
British Columbia. Three pollen profiles were obtained from muskeg 
deposits in this area and each was relatively short in length (only 
one column contained more than one meter of sediment). Without the 
temporal control which radiocarbon dating provides it is not possi- 
ble to delimit the specific vegetational history of this area. 
However, the relative sequence of the fossil pollen frequencies is 
important and can be used to infer generalized vegetational commun- 
ity succession. 

Little previous palynological work has been attempted on the 
Queen Charlotte Islands. Heusser (1955) reported on the analyses 
of five peat sections from these islands, three of which were from 
Graham Island. In his later work, Heusser (1960) reported on an 
additional pollen profile from Masset, British Columbia. Heusser 
(1952; 1954; 1960) has also reported on several pollen colums from 
southeast Alaska and additional profiles from British Columbia, al] 
of which were located either on the mainland or were from the north- 
ern part of Vancouver Island. Hansen (1947) also examined pollen 
data from adjacent Tand areas but none from the Queen Charlotte 
Islands. 

The islands are located off the coast of British Columbia and 
form an archepelago consisting of approximately 150 islands 
arranged in a triangular shape with the apex pointing south. The 


greater protion of this land mass lies between 54° 30 and 54° 
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north latitude and 133° and 131° west longitude. The two main 
islands, Graham and Moresby, are separated by Skidegate Inlet and 
Skidegate Channel (Fig. 1) which divides the island chain in half. 

The islands have been divided into three physiographic prov- 
inces by Sutherland-Brown (1968): the Queen Charlotte Ranges; the 
Skidegate Plateau; and the Queen Charlotte Lowlands. The scope of 
this paper is restricted to the eastern portion of Graham Island 
which is entirely within the Queen Charlotte Lowland physiographic 
province. This portion of the Queen Charlotte Lowlands (Fig. 1) is 
divided into only one sub-division, the Argonaut Plain located in 
the extreme northeastern section of Graham Island along an ice con- 
tact front extending from Masset to Cape Ball (Sutherland-Brown 
1968). 

The evidence for the presence of glacial activity in this area 
consists primarily of till deposits. However, on the Argonaut 
Plain, the till is overlain by thick deposits of outwash sands and 
gravels supporting the contention that this area is a Late Pleisto- 
cene outwash plain formed at the close of the last glacial period. 
This chronological framework is indicated by the lack of any thick 
post-glacial deposits and by the very minor erosion of glacial 
features suggesting a late-glacial origin (Sutherland-Brown and 
Nasmith 1955). 

Generally, the climate of these islands is extremely mild in 
terms of temperature variation. The average difference between the 


mean average temperature for January and that for July is only 10° 
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C (Table I). Typically, the summers are somewhat cool in the Queen 
Charlotte Islands, whereas the winters tend to be somewhat mild, 
especially in comparison to other regions of British Columbia. 

The data from the meteorological station on Langara Island 
indicates a somewhat lower temperature and slightly higher precipi- 
tation than is usual elsewhere on the islands. According to Taylor 
and Caldwell (1968) this appears to be a function of the Queen 
Charlotte Ranges which serve as a barrier to the westerlies thus 
reducing the amount of rainfall on the eastern, lower elevations 
of the islands. 

Graham Island usually receives about 1,000 to 1,250 mm of 
precipitation annually, with the greater majority of this coming in 
the form of rain and mist. What little snow falls, melts quickly 
(Heusser 1955). With this quantity of precipitation, the skies are 
often overcast and are accompanied by stormy winds (Taylor and 
Caldwell 1968:48), characteristic of a coastal maritime climate. 

Day lengths are long during the summer months and have a tem- 
perature generally below 16° C in the eastern section. During the 
winter, however, the temperature is usually above freezing with the 
number of tl ee days ranging from 160 to 260 (Table I). 

The Queen Charlotte Islands are part oF the northern coastal 
district which contain forests dominated by Tsuga heterophylla 
(Raf.) Sarg. (western hemlock), Picea sitchensis (Bong.) Carr. 


(sitka spruces), and Thuja plicata D. Don. (western redcedar). The 
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forest is wel] developed and luxuriant in the coastal areas offering 
a cool moist climate with a long growing season (Heusser 1960). 

Pinus contorta Doug]. ex Loud. (shore pine) is entirely restric- 
ted to the open areas of muskeg and none were observed in the 
forested areas. According to Heusser (1955:434) this is due 
primarily to the species' inability to successfully compete with 
the forest dominants. On the muskeg the pine growth is poor and 
stunted possibly caused by the high acidity and the poor drainage 
common in bogs (Shelford 1974:228). Those same conditions however, 
favor the shore pine while the other competitors are effectively 
excluded (Heusser 1955:434). 

Several species of deciduous trees are also present in these 
forests, yet they are mostly restricted to the coastal areas and 
along streams. Alnus sp. is the most dominant deciduous tree, yet 
one specimen of Prunus virginiana L. (cherry) was observed (probably 
introduced into the area in recent times during white settlement). 

The forest underbrush of this area is composed predominently 
of Gualtheria shallon Pursh. (salal) with some Alnus crispa (Ait) 
Pursh ssp..sinuata (Regel) Hult. (alder) and Betula sp. (birch). 

The salal is very common in disturbed areas along road cuts and in 
the interior where forest fores have occurred. In both areas, the 


salal is dense with the stalks averaging over 25 mm diameter. 


METHODS 
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Field Procedure: 

Prior to the actual sampling of the muskeg areas, I examined 
aerial photographs and topographic maps to locate possible sampling 
Sites. These sites were then examined on the ground and when suit- 
able were cored for pollen. The larger, more open muskeg areas 
were chosen for sampling in order to minimize possible contamination 
from the forest dominants which produce large quantities of ari- 
borne pollen (Erdtman 1969). 

Each muskeg area which I sampled was also studied for its 
vegetation. I collected modern plant specimens in flower for 
pollen reference material to be used during the analysis of fossil 
samples. Flowers from each specimen were processed in the labora- 
tory using the same methods described for fossil pollen. 

The pollen cores were collected using a modified Livingstone 
piston sampler (Deevey 1965). In addition to the cores, all fossil 
locales were sampled for modern pollen at several points. These 
modern pollen samples were collected by the pinch method (Hevly, 
Mehringer and Yocum 1965) and served as comparison material for 


interpretation of the fossil pollen chronology. 


Laboratory Procedures: 

Each core was carefully examined and described before extrac- 
tion was attempted. Each core was then sub-sampled for fossil 
pollen at 10 cm intervals. The only exception to this sampling 


interval was the core from Pure Lake Muskeg which was sampled at 
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30 mm intervals because of its short length (230 mm). The cores 
were split lengthwise and all samples were removed from the inter- 
ior surface in order to avoid possible contamination (Faegri and 
Iversen 1975). All sub-samples were processed following the method 
suggested by Faegri and Iversen (1975). Each sample was initially 
treated with a 10% solution of NaOH in order to remove the humic 
acids. Extraneous organic material was removed by acetolysis and 
the residue was dehydrated with 95 and 100% EtOH. Acetone was 
used to transfer the residue to 2,000 cks silicon oil. The pro- 
cessed residue was then mounted on microscope slides following 
Andersen's method (1965). 

Routine identification of the fossil palynomorphs was done at 
430X magnification. In some instances, it was necessary to use a 
higher magnification of 970X to make positive identifications. A 
standard count of at least 200 grains was made from each sample 
(Barkley 1934), by examining the entire slide using transects of 
] mm in order to avoid the problem of over-representation of cer- 
tain pollen types due to their position on the slide (Brookes and 


Thomas 1967). 


SITE DESCRIPTIONS 


Pure Lake Muskeg covers an area of approximately one quarter 
mile in width along the eastern shore of Pure Lake (Fig. 1). The 


most striking difference between this muskeg area and the other 
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areas I investigated is in the amount of canopy cover both surround- 
ing and that actually growing on the bog. In addition to the pines 
which in this area are not stunted but are fully developed, were 
many western redcedar. The few open areas (not covered with 
Sphagnum) are small in size and contain little standing water, 
which is in marked contrast to the other sites I examined. Another 
feature of the Pure Lake area is that the plant cover is more 
diversified and include species of Leguminosae which are not found 
on the other muskegs I investigated. 

Nadu Road Muskeg is located several miles due south of Pure 
Lake (Fig. 1). That area, like Tow Hill Muskeg, is an extremely 
large muskeg region extending over a mile in diameter. The bog is 
very well developed with Sphagnum hummocks. Open pools of water 
are present although they were not as plentiful as they are at the 
Tow Hill Muskeg. The Nadu Road Muskeg also contained Nuphar sp. 
growing in the open areas and species of Ledum, Gramineae, and 
Epetrum. The dominant tree cover on this bog is shore pine but 
they were generally stunted in form. 

Tow Hill Muskeg (Fig. 1) is situated directly southwest of 
Tow Hill, a prominent landmark on the north shore of Graham 
Island. The muskeg is quite extensive and is over one mile in’ 
diameter. As described elsewhere (Heusser 1955; Taylor and 
Caldwell 1968) Tow Hill Muskeg is a raised bog and jis encircled 


by the forest on three sides. The bog consists of large Sphagnum 
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hummocks with open pools of water interspersed between them. 
Nuphar polysepalum Englm. (yellow pond lily) is also a common plant 
in these open pools. 

Pinus contorta and Thuja plicata form the dominant arboreal 
cover on the bogs yet the total cover is sparse and the trees are 
Stunted. Other small herbs are also present in the muskeg and 
include Gramineae, Compositae, Ledum groenlandicum Pursh. and 


members of the Rosaceae. 


DISCUSSION 


Without temporal control, an accurate chronology for vegeta- 
tional succession can not be established. However, the three 
pollen profiles do exhibit some similar trends concerning secon- 
dary succession for this region of the Queen Charlotte Islands. 

The pollen percentages obtained from these three areas are diagram- 
ed in Figs. 2a, 2b, and 2c. 

Arboreal pollen is well represented in the basal sediments of 
all three pollen records. Pinus and Picea pollen are dominant but 
quickly decrease in frequency, remaining a relatively minor consti- 
tuent of the fossil pollen assemblage for the remainder of the 
sedimentary history of the area. 

Increases in the percentages of Gramineae and Cyperaceae 
pollen are noted in the mid-section of these columns which is con- 


current with a marked decrease in the percentage of Ericaceae 
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pollen. This may reflect a temporary drying of the muskeg sur- 
faces with a concomittant increase in the grass and sedge popula- 
tions. The distribution of Typha (cattail) pollen throughout these 
deposits would also tend to support this drying trend. Typha is 
present in small amounts at both the top and bottom of the columns 
from Tow Hill and Pure Lake, but absent from the pane centionest if 
there were a drying of the muskeg surfaces, Typha being a hydric 
plant, would be expected to temporarily disappear from the record. 

The Graimeae and Cyperaceae pollen decrease in the upper 
regions of the cores from Pure Lake and Nadu Road Muskegs and the 
predominent herbaceous assemblage suggest a slightly more moist 
condition. However, the grass and sedge pollen at Tow Hill remain 
dominant from the mid-portion of the column to the surface which 
is probably more a function of geographical position than micro- 
climatological phenomena. The muskeg at Tow Hill is located only 
150 to 200 M from the north shore of the island whereas the other 
cores were collected from locales which were more inland and thus 
were surrounded by large forests. Therefore, once established, 
the grasses seem to be more highly represented at Tow Hill because 
of the decrease in the nearby forest component due to local] 
topography. 

The upper sediments reflect a return to slightly more moist 
conditions as Ericaceae pollen increases along with several members 
of herbaceous plants. The arboreal component increases slightly 


suggesting the presence of higher moisture but in general the 
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fossil pollen sequence from all three cores reflect a progressive 
maturation or successional vegetational development through time. 
All three pollen columns reveal an initial high percentage of 
Sphagnum spores and pollen of the Ericaceae yet these two pollen 
types are soon replaced by members of the Gramineae and Cyperaceae. 
Eventually these latter two pollen types reappear in the deposits 
near the surface of each locale. This same general trend in pollen 
deposition is seen in several pollen diagrams examined by Heusser 
(1955; 1960) but Sphagnum and Ericad pollen is common only in the 
upper portions. Therefore, what I may have collected at my three 
locales is only the upper section of records presented by Heusser. 
This assumption is possible since Heusser (1960) believes that full 
muskeg development is probably a post-hypsithermal development. 
Once the arboreal elements begin to decline they are replaced 
by various herbaceous elements. High spine Compositae pollen are 
more common in the early deposits and continue, with little 
change in frequency into the upper sections or about the level 
that Gramineae pollen dominates. Near the top of the deposits the 
high spine Compositae disappears and is replaced by low spine 
Compositae pollen. Ecologically, if Martin's hypothesis (1970:49) 
that high spine Compositae are predominently entomophi lous 
whereas low spine Compositae are mostly anemophilous is correct 
then the general trend in these pollen records is an indication 
of a shift from insect pollinated plants to those pollinated by 


wind. This same type of trend is seen in bog developments in 
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Texas such as in the Boriack Bog (Bryant 1977) and the Hershop 


ss) 


Bog (Larson, Bryant, and Patty 1969). This distribution of compo- 


site growth may therefore reflect the development of plant commun- 


ities on the bog surface. Palynologically, the pollen types cross- 


cut the common taxonomic separation of this group. Therefore, 
until the ecology of the particular plants producing either high 
Spine or low spine pollen is better understood, we can perhaps 
offer no accurate explanation for this distribution. 

As several others have noted (Walter 1973; Whittaker 1975) 
juny of the plants found growing on bog surfaces are xeromorphic 
at least in terms of the availability of nutrients. Martin 
(1970:69) suggests that dominence of composite pollen is an indi- 
cator of a high water table with relatively low soil salt accumu- 
lation. While the areas are not physiographically comparable, 
the early presence of high spine Compositae pollen in the Queen 
Charlotte Islands profiles may represent a period when the water 
table was either slightly higher or at least nutrients were more 
available such as would be expected in the early eutrophication 
of a lake or pond sere. 

Pollen of the Rosaceae and Ranunculacea which are fairly 
common types in wet habitats, are also noted from the deeper sec- 
tions of the columns. Rubus and Polygonum pollen appear somewhat 
later in these deposits and are typically plants which grow on a 
developed substrate. Therefore, their presence may indicate the 


second stage of plant succession on the muskeg surface. 
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CONCLUSION 


The pollen profiles from this area of Graham Island agree very 
closely with one another and present a generalized view of succes- 
Sional or developing muskeg surfaces. However, I suspect that I 
was able to recover only the upper sections of the sedimentary 
record (at least from Pure Lake and Nadu Road Muskegs). Tow Hil] 
muskeg apparently represents the complete column for, as Suther]and- 
Brown (1968) has indicated, the Tow Hill muskeg is located on an 
emergent zone of younger, high level shore lines. Therefore, it 
appears likely that this column is late post-glacial in origin. 
Since all three columns are indicative of developing muskeg 
communities, I would estimate each of their ages at no more than 
3,000 years of post-hypsithermal (Heusser 1960) in origin. In 
order to compare the records from this area with those collected 
from adjacent geographical and climatic regions an examination of 
material from longer, radiocarbon dated peat sections will be 
required. 
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Edmonton, Alberta, Canada, in 1974. I would like to express my 
sincere thanks to Dr. Vaughn M. Bryant Jr. and Ms. Kathleen Volman, 
Department of Biology, Texas A&M University for critically 


reviewing an earlier draft of this paper. 
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TABLE 1. 
METEOROLOGICAL DATA FROM GRAHAM ISLAND 


Cape St. James Masset Tlel] Langara 
= Eada 8.3 7.8 rel res 
ie. tax. 10.1 1 hes 10.2 9.9 
ae iin. 6.1 ny 4.4 ne 
. ate 28.3 28.9 30.6 oe 
Extreme Min. 12.2 -19.0 67 14.4 

Temp. 
a 10.1 12.5 een 90,7 
ects. 1433 mm 1408 mm «1162 mm_—*1651 mm 
gil 356 mm 675 mm 622 mm_~—S—s«*T. 2M 
Days with 240.0 208.0 205.0 248.0 


Precip. 


Figure 1: 


Figure 2: 
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FIGURE CAPTIONS 


Map of the Queen Charlotte Islands, British Columbia show- 


ing Physiographic Provinces and Coring locations. 


Pollen Profiles from the Queen Charlotte Islands, British 
Columbia. 2a Tow Hill Muskeg, 2b Nadu Road Muskeg, 


2c Pure Lake Muskeg. 
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